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(54)Title: ORGANS FOR TRANSPLANTATION INDUCED IN VITRO 



(57) Abstract 

Organs for transplantation aiming at 
establishing a method for the induction in vitro 
and vital transplantation of organs with the use 
of embryological or organological techniques 
so as to evaluate whether or not organs induced 
in vitro actually function in vivo, and opening 
the way for the transplantation therapy for 
higher animals suffering from congenital renal 
diseases, etc. In the presence of a member of 
the TGF-p family such as activin, an organ 
(kidney, heart, pauicreas, intestinal tract, etc.) 
having been induced in vitro is cultured until a 
definite developmental stage appropriate for the 
developmental stage of a recipient animal of the 
same species to thereby provide an organ which 
can function in vivo after transplantation. The 
developmental stage can be examined by using 
as a molecular marker a genomic DNA which is 
expressed depending on the developmental 
stage of the organ having been induced in vitro. 
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INTERNATIONAL PRELIMmARY EXAMINATION REPORT 



Ip^^^onal application No. 

PCT/JPOO/00148 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

I I the description: 
pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1 (b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 



3. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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Inj^^ional application No. 

^^PCT/JPOO/00148 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 








Novelty (N) 


Claims 1.17 




YES 




Claims 




NO 


Inventive step (IS) 


Claims 1-11,13 


-17 


YES 




Claims \2 




NO 


Industrial applicability (lA) 


Claims ].|7 




YES 




Claims 




NO 



2. Citations and explanations 



Claim 12 



Document 1: Taketo Kouzuki et aL, "Creating pancreas P cells and hepatocytes having specific 
functions: An approach to hybrid-type artificial organs (in Japanese), Pathophysiology (Byotai 
Seiri) Vol. 9, No. 11, 1990, p. 925-927 

Document 2: JP, 3-147782, A (Bio Material Kenkyusho K.K.) 24 June 1991 (24.06.91) 

Documents 1 and 2 describe nonhuman animal organs induced in vitro and a method for 
evaluating nonhuman animal organs induced in vitro that are transplanted into the bodies of 
nonhuman animal organ transplantation recipients of the same species. 

This examination finds that inducing bone marrow cells in vitro to obtain artificial organs, 
preparing various organs, and attempting to obtain organs by causing undifferentiated cells to 
differentiate were well-known techniques prior to the priority date of this application. Therefore, 
persons skilled in the art can easily conceive of applying the evaluation method for organs 
induced in vitro in the process of "inducing artificial organs in vitro'' described in documents 1 
and 2 as the evaluation method for organs obtained from undifferentiated cells. 

In addition, this examination finds that the advantage of the invention set forth in Claim 12 can 
easily be predicted by persons skilled in the art. 
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nal application No. 

PCT/JPOO/00148 



VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 



Claims 1-17 



Claims 1, 2, 9, and 10 set forth "organ transplantation recipient animals," Claims 8 and 17 set 
forth "organs," and Claims 13, 15, and 17 set forth "organs of nonhuman animals." 

However, the animals and organs specifically differentiated in the Experimental Examples in the 
Specification of this application are only the "pronephros tubule, muscle, mesenchyme, celomic 
epithelium, and nerve tissue of Xenopus laevis" In addition, the only specific examples of 
differentiated "organ transplantation recipient animals" are "nonhuman animals such as fish, 
birds, and mammals such as mice and the like, and humans," and the only specific examples of 
"organs" are "heart, pancreas, liver, intestine, notochord, bone, leukocytes, erythrocytes, and 
lymphocytes." However, no specific means whatsoever are set forth for differentiating the 
various "organs" in these "organ transplantation recipient animals." 

However, when we look at technical knowledge on the priority date of this application, we find 
that human organs have actually not been prepared by the induction of differentiation of organs 
in vitro [see Artificial Organs (Jinkou Zouki) Vol. 27, No. 5, 1998, p. 724-732 (in Japanese)], 
and although kidney and pronephros have been prepared from undifferentiated cells in Xenopus 
laevis, many steps are still necessary until these experiments can be adapted to higher animals 
such as humans [see the article by the inventors in Science (Kagaku) Vol. 69, No. 6, June 1999, 
p. 529-536 (in Japanese)]. 

Therefore, because the "organ transplantation recipient animals," "organs of nonhuman animals," 
and "organs" set forth in Claims 1-17 of this application include many animal species and 
organs, this examination finds that even persons skilled in the art would require excessive 
experimentation to obtain from animals, non-animals and organs "the various organs that are 
differentiated from the undifferentiated cells of all animals and nonhuman animals" that have 
been set forth in this application and that have a clearly verifiable pronounced effect. 

Therefore, this examination finds that the detailed description of this invention does not set forth 
an inventive constitution to the extent that persons skilled in the art can work the inventions set 
forth in Claims 1-17. 
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International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 
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Applicant 
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International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
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/is ?LtlA<^i<J1000/y mc^:«'J;*^#L^l^feL^(ifii*<Dlta®^I7!)M^^<, 3t53Vj:$fflflg^Jt;!)<x.b 

piiz^m^uiK 

[001 7]z(D^'?umwtLx\t. tzt^it^m^tjiiiom^tLxi^m^^xi^^iLwm^m 

¥l^7L^A^3ii^2O~600 ^ m<DlEHa)?LS^Wr^=tcDA<<i:<(cjif SJ^-efe-So MBS 

m^(D^mi)^mtjit'<D^mn\i^mt^-\±xi^m-r^:itt^mx^i>o 

xt^iK mm^w-m^x&^ithiK t^mm<D[f^mzmmLtz^). ^m^<D^±'pi^mm 
fHmzm'Kmm.Lxmmx^^o mm^Fi^'^x&^imi\ '^motm^'c^^y^pmcDi^ 
mmtmrnx^^L. mm<^^Pin^xh^\t^i\ imcD^^^^izmmm^mi^i^-r^ 

-r^. i^t>^^^>^Tj\^ya-m^<Dim^=t^mxt^o ^tz. m{^t)<j^^'^zfoy<P^x^ 

-5(**fcL^, fcfct;:|ai*t^(D4;(DT;fc;K(**ES0.i -^zomm^yn^^iti^cotOXhM-mfj^ 
0.1 ~20mmCD:*;#^(7)t(D^i^fflL. m«StLrii}tf^*f MgM, ^mmmtj:t^<D 

t^mmmmx^hom^woy^^omi^^^mmiHizisi^xo^-tjiKtt'to-u'T^izis 
i^x^mm^^Bf^.-t^^'DizLx^mir^t. (.■\)w-m^if>^iMtFi^^<Dtm^:^<^umi^ 
^{^ffl■r-i)l^feL^lcJ±-<T. mm<Dm^it<r>^.. ^mmpiiz^s\-f^m^^fk(D'7^^(DM^)^ 
<}^-tii<x^^. {2)tm(r>:K^^izmcx^mmiH(D^m^m^^mx^. ^tz^m^mm^i 

U^-^Xh^. 

[OO19]:$;^BJlcfcL^Tfflt^^ti^m<tLrl*,>^f|0J(7):^;^CDt$«^^^^T(3r±WiTtg 

/'^-(Kupffer) $fflfla, m.m^m^. flii=±Mfls. f^msMB^s wMaa. Wiis§«s TS<*$ffl 
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4/9 ^— V 

m- 



$xmMi^mvL^^t^mmmizm^xmmmm^oith'Dti}<(p'Ui^^m\zmmitvt^o 
^tz. mmwM}^^mi^^mm\^xmmLxijt^m&^izmm^m^itx^^o m7m<DWii^ 
mi^^^mLxi^^it^i^izit. umikmizir>^mwizmmwim}^^iiQ^^ztiz^^). 

mim■r^yJ)^:.imm\^xm^^mmuz^mm^\zmi^^Ai^xmwT^^^l^lt 



m.1 



:ioj^^tm{^(Dm^p^izmm^A^)72<^iJt^mi'^\zM.mmitmi^^^^ 
mmit^H^(r>x\ mm^mmzm^itr^oizmmmm. mmttKiziSi^mtLuiK -r 
fdit>-fb. miz^'<fz^o^m{^(Dm^±(o^miz^^). mmtm^momnizx^js^^t^^-r 
Mmii\^\zm-B\zm^^^t(D^^nmx^.mtzmitLwmhtz^)jni^^mm^mLxi^ 
^tzib. mmi^^xommmjim^om^itt^m^izmmx^^o ^tz. mmommit^i^ 
m^(Dm^xm^izt^'D^m\znfjioztt<xt^ox%m^it(Dmmt'^m<oyimt^^ 
x^mizmmizmmmxnm^ti}<xt. m^«olt^ct^,(^«^^«!:^^:<, ;^)^oM»>^^ 

[0021 ]*^Bj(D»!)!|^«(Dt$«:^;^ (i. mtmi5m\z^mmz2mmiii±(Dmm^m 
^itLfzoib. mwimmm^mmi^^izx^o^^^^iiLubxtmi-^zt^^jtdi^o t^j: 
m\zv^^tz^z>tmmit(ommz^^). im<Dmnff^izWi^m^m\zm^^Htzm^ 
It. m•^<Dtmy3m(Di^tx\ mmmzun^^tz^^^mx^^fzub. mfi^<om^mmt< 

7'>f'vvi^f<^*ol^$PT'p]^lz2fl^J^±cDW^^«^t$«Lfcl^fcl^lcht^ 
^±WPiizfsi^xmmLxi^tz^^mmfi<^mm^mzmn^^^o ^tz. :$:mBM(Dy3mt 
mB<D't^•;^s^g;^•vb7^^p-7'T'f/<-;^>^^<t*o@^^b;^l^l±^Tfi£ift^gmJb«/J^^ 
^imi^[^iz^if^^m^^<Dmm'^'^m^mmut^ib^i^itMm^(Dmm<mir^t 
mno^n^m&fS.ij^^^i^ti^omi^tt-Dxi^^o cmzib. im^izx^mm^^ibmrn'^ 

^[f^x^^\zt^'Dt^mmzntjiib^.m§^mizmm^:K%m\zi3^'oWi^mikmxtmx^. 
^tzm^0Wtm^S:mm'sm\zitmr^zLtf}^-nimtu^o 
ioo2z]:$inm(Dy5mztsi^xmm^iti^t^m}^tLxit. mm<oim\zi^m^^^^ 

tife-e^,.i;L^„ :^^Bm:^)i^/u^'j-jmxjiBm\zmmt^it^iMz\t. m-^m^tmi^ 
i}^\z.i!R}^.^^mmLtzifsLm'^ibi}^'t<Di,(D=tmm^Mo 
ioo23]t}^<Lxim^[^izi6i^xmmtmit^\zm^^^xi^^(Dx%t^mmt}^h><Dtm 
m^tzitiisLmf<fit^(D''A^m^^^7^L.-xizt^'Dmmiznu'oztf3<xt^o uzt^^x. tm 

^im^izm^r^:it{zjzi). ^mmmmti^-simtu^o mm^ti^h^-si^tmi^^mtiti 
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5/9 ^— V 



rm'^it^mmiz^Lx-^y3\^iztm)^^^i^itibLmut:^^ityj^tmi^i^j^^otib 

t<^i^Lst^m^ji^x^m^^m-t^iS^t:t^m^(Dmmiza:f:tni-r:^ztvmi^Lxt^i^ 

*mi^}^^m.m=^^*j^-^mmLx=b^i\^fztmm^i^ikttiiLtzmmmzmm^m^ 
LtzcDibwutm^iz^^mr^ti^-simxh^bo zoithi^izit. tm^fj^i^m^ihUzt^ 
w>^t}^'bmmizB^^m^m^^i\sLw^tz±mm^m^m^uz(Dibizt^m^\zm^m 
LxtJ:i\ tm^(Dx^^iz^-Dxit. tm^^m^iiT.tmmut'oif^mzxJti'e^^^ 
t^mr^:Ltt'5imx$>^o 

ioo25}'D^izmmmiztt'^i^x:$imBM^^i^izmL<mBMr^tj^.:$:%B^\t=bii^^):iiii^ 

\zm^t^^^^<DXlttj:l\, 

^0026l^mM^ (i)$fflfl&i*Si50 -250 gOJ't'-rx^— ^^':/hA^b=l^>f•:^— lf-i-ji£,^(t° 

— tr^*U>> >y-:/X -lr;U /^-<:d-Pv— (P.O.Seglen . Methods Cell Biol.). 13#. 29H 
[0027](2)^tlljt§«fflJj67Kl '>l'Vh;HcH7-r';7'AXEi$ife (Williams' medium E) (T'P't?-^ 

7K^h'j-x^)$i ig. mm7mi-\-'j^M.2.2 s^mmLtz=^(Diz. T^^+»->+>-y> 

(dexamethasone)O.I // M. -f >XiJXinsulin)0.1 // T'T^P'?'— Maprotinin)5,000KIU/U ^— 
v'J>G(penicillin G)20.000IU/U XhU:^h^'l'vXstreptomycin)20mg/U 7'>3?:i-^'J V> 
BCamphotericin B)50jU g/l$-^]a^-C*:$:t$it!l,>:Lfro a:*:t$il!llz4^fl^J^jfa;f (^^J^Z]-;J-ijX> 

[0028](3)«<D@^TOni4(DltMt>t^?La*iig^W«Si*<!:LT.7K'>lt'i:.;U;n 
A-3410(2FJ$)fl,S:250 // m))^<$ffiL. CH^2 x 20 x ZOmmOW-U^lZtJjmLfzo ZO) 

fi(*^:^*^XvA'-KcAtL, 120 20'Am-mEEmMmmLtzo torn. asmm^hUx-r':/ 

0.03%a^— y>^#;^-r^0.02Ni^^lC-l!ft;S,f4Lfc(D*>, 'J>K/\*'>7'7'-(mTs PBS<i: 
BS-T) iS^U&m^^xmi^Ltzo 

ioo29^'D^iz^^c^HtzM-mmm9^is,i:u^^m$mnmf^^ttiz-^i:(^^smf^t}^ 

$^80%)«^^fft;^$-, Bf3IH*BBflSS2ir'2.5 x 10^ cells /mlt^t-Scfcdl^jfQjf J^AntgtiijIC 
(7)^1.5 ml(Z)jfil;f »±§ite^ Jn^, t^ife^g*^ 2.5 mItLf-o 

C0030](4)t$«BfrlB(;)tSli. @^^bt#<t^^T^Cofc0*,. m^**Xi$#Sl^(37°C. 95% 
Air. 5%C02 )T't§«^fT^i:o/--„ t$^FJB^&^3B#FB1BT?iSife(D±a^ifLt^ifll>t;^APiSit!l 

IC^^^L. 2.5 mlOiStfe-e^S^a^Lfco lil^mi1iJ3^^^S Strati ^. ±git!j3cl^^(Dt$i& 
4'a)7':/H7;U^5>;lJt^-y->hV':/^EUSA(Enzyme-linked immunosorbent assay) /ilCT 

m^^i>:itx\Bm^<r>^^m6^m^x&^Tjuyz:^'^f^m^m^tzo 

^oo3^ mmmmoiti^m. ^ibHtzT)i^zf5.:y^f$.m<Di^mmt^mMZ7Fi-o z^j^^j, m 

mm^^^m^^^mBxltm^.5 ^sy^yd\shx^^tzT)l^■:f^:y'^f$.m^tmmmm^mLx 

mmti<mmm-\-'A\zmm^Hxi^^zt^<t>i)^'otzo 

[0032] 
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6/9 V 




[h] 


g/h/dish] 


11.2 


1.570 ± 0.263 


32.4 


1.226 ± 0.331 


58.9 


1,243 ± 0.477 


84.1 


1.468 ± 0.496 


106.7 


1.479 ± 0.646 


131.2 


1,380 ± 0,534 


163,8 


1.401 ± 0.545 



Mean ± S.D. 



[0035] 

^ 2 



[h] 


tQ»ILS 100 ti m 


ia»TLa350/iin 


g/h/dish] 


Iti g/h/dish] 


11.2 


1.550 ± 0.231 


1.279 ± 0.363 


32.4 


1.151 ± 0.061 


1.421 ±0.315 


58.9 


1,204 ± 0.192 


1.463 ± 0,295 


84.1 


1.227 ± 0.223 


1.738 ± 0.189 


106.7 


1.112 ± 0.201 


1.646 ± 0.091 


131.2 


1.024 ± 0,246 


1.342 ± 0.203 


153.8 


0.996 ± 0.203 


1.315 ± 0.004 



Mean ± S.D. 



C0036]||]5fi^J3gf*<tLr.a^-y>a-h-ti--ricitE^^MB^PBSfc<fcu:»;*:t$tfe-C 

[0037]ig«|||^(D$Sm, ;^b;afcT;U7^S>-&j5)ofig(7)i^B#^jb^a3(c^-rA<. t§«rjf15fe 
ft60B#rBl@*-C(i^fie^li^^teTLfcA<-e(7)^±^L. i$S^7B#lC^,^«1 1 B^ralB l^X 

[0038]C:(7>$gmA^^,, *i^(w=i^-^*>=l-h^]6fe^^f <<!:t,s 3^-y>=i-h^]!iSLfcli^*J<i: 

[0039] 
[^3] 
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& 3 



-#- 



7/9 ^—i> 



[h] 


g/h/dish] 


11.2 


1.236 ± 0.160 


32.4 


0,938 ± 0.095 


58.9 


0,884 ± 0.022 


84.1 


1.310 ± 0.187 


106.7 


1.580 ± 0.022 


131.2 


1.432 ± 0.082 


153.8 


1.620 ± 0.055 



Mean ± S.D. 

[0042] 
[^4] 

m 4 



[h] 


fflftTLS 100 // m 


taf*:|LS350//m 


[f£ ff/h/dish] 


g/h/dish] 


11.2 


1.231 ± 0.162 


1.151 ± 0.082 


32.4 


0,963 ± 0.210 


0.983 ± 0,122 


58.9 


0.875 ± 0.122 


1.043 ± 0.070 


84.1 


1.267 ± 0.120 


1.301 ± 0.228 


106.7 


1.587 ± 0.202 


1.423 + 0.139 


131.2 


1.807 ± 0^084 


1.319 ± 0.126 


153.8 


1.718 ± 0.193 


1,389 ± 0.144 



Mean ± S.D. 

[0044] (2) i^ifellJS^J 1 Ci^igj^^t ^/■co 

[0045](3)m(Dtifl35mm^K'j7^^''>v^(7r;Ui3:^$|{. 1008)^=l^-y>=]-K^/^f- 
L°Lf4^5'^4JISS?^f 5^?^ i O! cells /ml<i:4'^J:3(Cilll;tJ^Jnlgi|!i(C!i 

ioo47V4)tmt^mmt^2.om\v&^iixniti-^rmmm^tmm\zntj:'o^^ 
^•^fp^j^mmmjzoi^xMim^Tjkuimmih'ikeomr^^^ 
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[0049] 



[h] 


r tt *r A i ^Vil 

If* B/^n/aisiij 


12.9 


3 42S ± 0 


33.7 


4 172 + n 


57.9 


4 0 IB 4- 0 9f^r^ 


82.0 


3 62fi ± 0 


106.0 


2.432 + 0 272 


129.8 


1,905 ± 0.171 


153.7 


1.594 ± 0.010 


177.7 


1.243 ± 0.01 1 


201.3 


1.084 ± 0.025 


216.6 


0,883 ± 0.068 



Mean ± S,D. 
[0052](3)$fflBa(DSfii±$ic<^J1^ 

[0053]':3^|c,^b^fcW^^Km^3j,u:HTS^I^IIKi^flg^^^,-^^7:.j^_ 

Silf.f^^f-?^^ ° ^ ■I0>e'li/nnl<t/j:^J:d(Ciflljt;^i)Pigt1|,(C!S^Lyc(D*,. Z 

M;^2.5 ml^-r-r-vviLlzjiA-r-ScirlCcfcy. $fflflS^fi|fiL^<, 
[0054](4)t$«||»J1^[^|i,C^T^j:o/co 

^r^^S^Jl^i'^''^^^^^ ^^(::^gTLTl^^C<!:At;K)A^^„ 

[0056] 
[«6] 



Ch] 






[fi g/h/dish] 


lu g/h/dish] 


11.3 


1.058 ± 0,046 


0.686 ± 0.022 


32.4 


2.366 ± 0.117 


0.715 ± 0.032 


58.9 


2.577 ± 0.173 


0.591 ± 0.075 


84.1 


2.288 ± 0.033 


0.550 ± 0.001 


106.7 


1.911 ± 0.003 


0.534 ± 0.002 


131.2 


1.229 ± 0.075 


0.455 ± 0.016 


153.8 


1.013 ± 0,142 


0.461 ± 0.043 



Mean ± S.D. 
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100581 (2) i^i\^lmmm^tmm0i^m^ml^tzo 

t|filSM$'2.5 mltLfCo 

[0060] (4)t$a§|Ml ^tlHjIilZ^T^fofco 
[0062] 



[^7] 


^ 7 


[h] 


ff/h/dish] 


12.8 


1.832 ± 0,195 


33.7 


1.745 ± 0,233 


57.8 


1.91 1 ± 0.300 


82.0 


1.658 ± 0.232 


105.9 


1.266 ± 0.158 


129.8 


1.087 ±0.052 


153.7 


0.694 ± 0.015 


177.6 


0.427 ± 0.021 


201.2 


0.415 ± 0.015 


216.6 


0.354 ± 0.031 


Mean ± S.D. 



[0063] 
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